Hoxa2 downregulates Six2 in the neural crest-derived mesenchyme.
The Hoxa2 transcription factor acts during development of the second branchial arch. As for most of the developmental processes controlled by Hox proteins, the mechanism by which Hoxa2 regulates the morphology of second branchial arch derivatives is unclear. We show that Six2, another transcription factor, is genetically downstream of Hoxa2. High levels of Six2 are observed in the Hoxa2 loss-of-function mutant. By using a transgenic approach to overexpress Six2 in the embryonic area controlled by Hoxa2, we observed a phenotype that is reminiscent of the Hoxa2 mutant phenotype. Furthermore, we demonstrate that Hoxa2 regulation of Six2 is confined to a 0.9 kb fragment of the Six2 promoter and that Hoxa2 binds to this promoter region. These results strongly suggest that Six2 is a direct target of Hoxa2.